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Background:  Remodeling of the right ventricle (RV) involves changes in size, function and shape. Although 3D echocardiography (3DE) 
allows imaging of RV morphology, potentially useful to assess RV remodeling, RV regional shape has not been evaluated in 3D. Our aims 
were to develop 3D analysis software to quantify regional RV shape, and to compare normal subjects (NL) vs patients with pulmonary 
arterial hypertension (PAH).
methods:  39 patients with severe PAH and 15 NLs underwent transthoracic 3DE (Philips). 3D RV endocardial surfaces were reconstructed 
(TomTec) at end-diastole and end-systole (ED, ES) and processed using custom software to calculate mean curvature in 4 RV segments: 
inflow and outflow tracts (RVIT, RVOT), apex and body (both divided into free-wall and septal regions).
results:  Septal segments (apical and body) in NLs were characterized by concavity (curvature<0) in ED and slight convexity 
(curvature>0) in ES. In PAH, however, the septum remained convex, bulging into the left ventricle. In keeping with the ‘bellows-like’ action 
of RV contraction in the NL group, the body free-wall segment became a less convex surface, while the apex free-wall changed to a more 
convex surface from ED to ES. In contrast, in PAH, both RV free-wall segments (apical and body) remained equally convex throughout the 
cardiac cycle.
conclusion:  Analysis of regional RV shape can be performed from 3DE-derived RV datasets. Regional RV curvature analysis could be 
useful to follow RV remodeling in response to therapy in PAH.
 
